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The southeastern states of North Carolina, South Carolina, Georgia, 
Florida, Alabama, Mississippi, Tonnessce, and Kentucky as a group produce 
practically every crop grown in the southern United States, including 
cotton, corn, potatoes, hay, tobacco, rice and other small grains, sugar- 
cane, truck crovs, and small and large fruits, especially citrus. Dairy- 
ing and animal and poultry production are also quite general throuzhout 
the region. While they are usually incidental to crop production, in some 
sections they are fairly stable amd basic industries and possibly will 
become more so under the impetus of the, southern livestock program being 
formulated by the U. S. Department of Agriculture. 


Some fatrly large farms are found particularly in the major cotton- 
growing sections, but the region as a whole appears to be essentially the 
home of the medium and small sized farm. Also in areas such as the cotton 
and citrus belts the agriculture frequently is devoted to one specialty in 
large, medium, and small sized units, although the tendency for divorsifi- 
cation is growing. . 


For practical purposes the prégfans of rescarch in progress at the 
agriculturnl experiment stations in the states concerned may be considered 
to indicate the important problems confronting the agriculture of tne — 
region. During thé fiscal year ended June 30, 1930, they totaled somewhat 
over a thousand projects. However, less than 2 per cent of these projects 
could be classed as agricultural enginecring, and they represented on 
expenditure of only about 1 per cent of the total amount expended for 
agriculturnl research in the region during the year. For tho United States 
as 2 whole, on tho other hand, the percentage of agricultural engineering 
reseorch at the experiment stations approximated 4.5 per cent in number of 
projects, and 4 por cent in expenditure of funds. This included several 
arid or semiarid states and industrial states which are not primarily 
agricultural. ne Southeast being primarily an agricultural section there— 
fore apnears to be far below the average in the development of agricultural 


engineering in the solution of agricultural problems. 


A first-hand observation during the past year of the programs of re— 
search at the agricultural exoeriment stations in the southeastern states 
has revealed numerous instances in which it would appear that engineering 
could varticipate to advantage. Attention is therefore drawn ie the general 
nature of a few outstanding instances of this character. 


*Presonted at the meeting of the Southern Section of the American Society of 
Aericultural Engineers at Atlanta, Ga, February 5, 1931. 


CROP PRODUCTION 


The prediction of reid, truck, and fruit crops is prevonderantly 
the most important feature of the agriculture of the Southeast. This is 
Suggostod by the fact that practically 80 ner cent of the research at the 
agriculturnl experiment stations of the region is centered on problems of 
cro) production, including soil preparation, cultivation, and fertilization, 
planting, growing, harvesting, breeding, stereees and marketing of crops, 
and combating crop diseases and insect pests. The predominance of small 
and medium scale farming in the region suggests also that much of the field 
and forage crop production, with the exception of cotton, is primarily: for 
the home support of small livestoc::.enterorises. 

Cotton.--Of the field crops grown in the region, cotton is the most 
wides»read an and generally imoortant money crop, and is more or less typical 
of the field crops in its general cultural requirements. An examination of 
the research programs relating to cotton reveals problems of tillage, 
planting, fertilization, cultivation, dusting for insect control, harvestinz, 
ginning, seed processing, and storage, in which it would appear a the 
engineer may be of valuable assistance. 


Seed bed prevaration, including plowing, harrowir ‘se, and the like, 
consumes a relatively large proportion of the total power required in the 
production of a cotton crop, and is therefore an expensive featureenn 266 
seems important, therefore, that the agricultural enginecrs study the cotton 
soils of the region in cooperation with the soils technologists and the 
agronomists with the idea of developing tillage methods and tools which will 
adequately produce the degrees of tilth required for the best germination 
and growth of cotton in> ee sate Nh nt soils with a minimum cost for labor 
and s0wcr. 

The so-called soil:dynamics rescarch at the Alabama Experiment Station, 
wnich is clucidating the fundamental principles of tillage in differert soils 
to provide a rational basis. for tillage implement design, is a°striking 
example of this kind of agricultural engineering investigation. Its prac- 
ticsnl end point is reflected in the ability of that station to state with 
confidence, for example, that the cylinder disk plow is satisfactory. Yor the 
tillage of sandy or loam soil, but is not well adapted to Black Belt soils, 
Thus a knowledge of the Pantemanved principles of soil dynamics and the 
mechanics of tillage is. cssential, not only to the proper development of 
tillage mothods and. equipment to es the tillage requirements of cotton 
and other crops, but to the intelligent ea of the merits of availeble 
tillage methods and machines with reference to their economical ond effi— 
cient adaptation to different typos of farming ahd sizes of farming units. 


The planting of. cotton so as to insure & satisfactory stnrna offers a 
peculiarly important ond. difficult problem for enginecring solution in many 
nerts of tac soenene | In some sections the soil and climatic. conditions 
in the soring are such that cottonsecd must germinate under a hard soil 
crust, ond the young plant must force its way upward through the crust. « The 
situntion is especially difficult under conditions of wilt or other cise eases 
end the securing of oa stand becomes an uncertninty. 


ey 
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. Studies of the causes of formation of crusts in certnin of these 
soils after rainf-ll have been started at the Alabama and Mississiovi - 
Experiment Stations, for example, with tho idea of developing mothods of 
treatment and tillage to prevent their formation sofrarvoasipossible. 
Assuming the inevitable formation of crusts under certain conditions, other 
studics are being mide. of the breaking strength of typical soil crusts and 
Of VUicayOrL 1 Cad pressure which the individual growing cotton plant is able 
to exert against them. These studies are aimed at the development of proper 
planting mothods with reference to number of secds reoquincd per Hill orsper 
Unit ores. of soil surface, depth’of planting, and the like. ‘Jith this 
basic information the necessary planting methods and maghinery are being 
gradually developed with some assurance that they will render sotisfactory 
results. In tho Middle South, the Arkansas Experiment Station has reported 


& considerable progress in the development of hill planting of cotton under 


Similar conditions. 


Fertilization is offering an important problem needing engineering 


“ attention, especially since the advent of some of the new concentrated 


fertilizers. A national committee, consisting of several experiment 
stations, the National Fertilizer Association, the American Society of 
Agricultural Engineers, the U. S. Department of Agriculture, And other 
agencies, has been working on this problem for several years. Owing to the 
cost of fertilizers and the expense of placement in power and labor, it is 
important that fertilization practices be so developed as to secure maximum 
utility ond minimum injury of the fertilizer to the crop at minimum exvendi- 
tures of power and labor for placoment. 


Obviously this calls for cooveration with the agronomist and soils 
specialist to establish the rates of application and time and manner of 
placement of fertilizers required by the cotton crop in different soils. ‘The 


-enginccring problem is to develop fertilization methods and machinery which 


will meet these basic requirements using different types of fortilizer. 
The problom seems so important throughout the cotton—growing regions as to 
command rather widespread enginecring attention, and progress already has 
boen reported by some stations. | 


Cotton cultivation, like scod bed proparntion, consumes considerable 
nowor and is one of the expensive itoms of cotton production. Tho Mississippi 


and Alabama Experiment Stations of the Southeast and the Arkansas Exocriment 


Station of the Middle South alroody aro showing how, by proper plonting and 
row spacing and by tho uso of propor m: achinery, the cost of cultivation of 
cotton can be appreciably reduced. To Arkansas station esveciclly ha 
devolozed hill planting, cross harrowing, and checkered cultivation to a 
noint where hoeing and hand-thinning aré practically eliminated. The Alabama 
station olso has demonstrated the utility.of the pipe gong, large wheel, pivot 
axle cultive tor. for work on bedded or furrow crops in cortcin loc*litics. 
In: evory instance, howover, cooperntion with the agronomiss and soils. .: 
specialist scoms advisable to esta ablish the cultivation requiroments of. the 
eron in, different soils OS a Me asis for tne development of { adequete cultivetion 


methods and machinery. 
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The control of the insect pests of cotton, such as the boll weevil, 
pink bollworm, cotton hopper, red spider, and others, is a problem con- 
fronting entomologists throughout the Southeast. From the economic stand-— 
point, the use of dusts for control seems imperative. The entomolozical 
studies are indicating the time and manner of dusting which is most destruc- 
tive to the different insects. This offers an interesting and worth while 
Opportunity for engineers to cooperate by undertaking the development of 
methods and machinery which will properly project and deposit the dusts 
where they will do the most good. A study of the physics of dust movoment 
in air under pressure would seom to be an important preliminary to such 
work. 


The harvesting of cotton so far is largely a hand operation and is 
one of the big expense itoms in cotton production owing to the oxccessive 
emount of labor required. . It is of paramount importance to lowor the cost 
of »roduction in every possible respect so long as the quality of the 
product is not impaired. Severol beginnings have been made in the develop 
ment of mechanical cottom harvesters, notably by the Toxas Experiment - 
Station, and progress gradually is being made in their further improvoment. - 
The whole matter of cotton harvesting therefore offers the agricultural - 
engineers in the southcastern states a most intoresting and worth while 
opoortunity for constructive rescarch along definite cost-saving linos in’ 
cooperation with the cotton specialists. 


The ginning of cotton appears to have never been placed upon a.fully 
satisfactory basise. The Mississippi Experiment Station recently entered ~ 
into an investigation of cotton ginning methods and machinery with the idea 
of introducing greater efficiency and economy into the process. This has 
called for laboratory studies of the different mechanical features of the 
ginning process under. controlled conditions of tomperature and humidity to 
loarn the requirements for producing properly ginned cotton as bases for the. 
further development. and improvement of the process and equipment. Such 
wor'c obviously calls for cooperation with cotton specialists and offers 
numerous worth while opportunities for onginecring participation. 


Corn and other ficld crops.--Corn probably follows cotton closely as 
& generally important field crop in the Southeast, boing utilized largely 
for home consumption by livestock. Its cconomical production offers the 
agricultural engineer problems of tillage, planting, fertilization, culti- 
vation , harvesting; storage, and processing for stock feod' similor to those 
offered by cotton. Cooperation with the soild technologist and agronomist 
in establishing the seed bed, planting, fertilization, and cultivation 
roquirements of corn in different soils and-the development of methods and 
tools which will’meet these requirements satisfactorily with a minimum cost 
for vower and-lobor constitute proper activities for agriculturnl engineers. 
Cooperction with livestock'and dairy husbandry specialists in developing 
the mechanical processing: of corn into silage and ground feed offers the 
engineers other opportunities. for rescarch. These probloms certainly need 
more thorough solution in the southeastern states, with svecial roforence 
to the requirements of the medium and smaller sized farms. 


The harvesting of corn is a time and labor consuming hand operation, 
and considerable progress has becn made in the Corn Bolt and elsewhere in 


> 
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the developnont of mechanical mothods of corn picking. The problom offored 
in the Southeast is perhoos not so much one of new mothods ond machines as 
it is one of adaptation or redevelopmont of those available to cconomically 
meet ‘the Fequirenents OT UIO medium and small sized farms for corn harvest— 
ings 


Other field crops such as potatoes, cane, tobacco, rice, and the 
like offer similar problems of planting, tillage, fertilization, insect 
control, harvesting, and storage. Cane cultivation, for example, esvecially 
under lowland conditions where ditching between rows is necessary to carry 
off seepage water, presents a challenge to the ingenuity of the agricultural 
enginecr. In several localities of the Southeast and in Louiginona in the 


“Middle South, none of the tillage tools available has been found economi-~ 


cally adeptable to the cultivation of cane under such conditions, ‘The 
neces Be: for considerable development and specific improvement for this 
ourpose is evident. 


Hay Crops.-—In parts of the Southeast the loss of hay crops through 
inclement weather is frequent and serious. Under such circumstances natural 
methods of hay harvesting and curing become of uncertain utility. Further- 
more, where considerable dairy and other livestock are fed such forage, it 
is of great economic importance that the forage be of uniformly high quality. 


The artificial curing of hay crops, therefore, is being recognized as 
a necessity to the production of quality forage in from a regions where dairy 
and otuer livestock are fed. The Louisiana Experiment Station in the Middle 
south, for exomple, has developed the proeess and necessary equipment to a 
enaeaeen ole degree. The Mississippi and Alabama Experiment Stations have 
undertaken similar studics of an even more fundamental nature. These call 
for cooperation with tho plant physiologist and agronomist to clucidate the 
fundamentel mechanism of moisturc removal from and curing of hays of 
different types, and to determine how this mechanism may be controlled by 
artificial means. They also call for cooveration with the animal nutrition 
specialist to establish the requiroments for ond insure quality in the 
cured >reduct. ‘Thus on omportunity is offercd-the agricultural engincors. 
througsnout the Southeast to aid in the production of high grade forage for 
dsiry ond other stocic. 


Fruit crons.-- Practically every agricultural oxperiment station in 
the Southeast is conducting an extensive program of research in pomology 
plant physiology, plient pathology, and Latah aimed at. the. economical 
production of high grade ‘fruit crops. Studios of orchard management and of 
Hs Plocesor 1 fruit orchard in a aieratriod systom of medium or small 

colo farming are numerous, primiary consideration being givon-to the power 
oa labor items involved in planting, pruning, fertilization, sproying, 
Picking, storage, packing, -and transportation. In the ¢itrus. belt also the 
problom of adequate frost protection is ever present and offers on oppor- 
tunity of unusual economic importance for engincoring,. attention. 


The pathological snd: ontomological studies which ore aimed at the con— 
trol of fruit diseases and insects injurious to fruit trees and crops offer 
an especio iy Cha field for ‘profitable engineering investigations. The 


~6= 


tendency omong entomologists, for exomple, now is to clucidate the fundanental 
relation between the physica ul proportics of the surfaces of tne vitol orgons 
of insocts and those of the surfaces of certain insecticides. The iden is 
to develon the physicsl oroperties of the insecticides so that whon properly 
apolicd they will stick and spread on the vital surfaces of insects and ro- 
duce 2. maximum kill. Also, pathologists and esnecially cntomolozists are 
findin; thot many important pests can be attacked ‘and killed nm most eneily and 
economically at certain tines and places.: © lb ; 
The propor projection nna deposition of dusts and sorays’ call for tho 
develomment of methods and mechanical equipment which will snecifically nect 
tho requirements for the destruction of iudivi ane? insects and disdsses. 
Thus Sout ee are necessary of tro physics of these materials under »vressure 
end the development of the mechanical principles of the BED eE ate rocuired for 
arojectine and dopositing thom where they will do the most gcod. Such ro— 
scarch colls for the coordination of the highet type of @nzincoring sai 12 
With that, of horticulturists, entomolor ists, pathologists, and chemists in 
the identification and proper mea nivulation of tho importrnt shysical and 
Mecnonicel principles involved. et te 


Druck ero) s.-~Practically every state in the Southeast produces ‘truck 
“-croos, esvecially tomatoes, sweet corn, beans, »veas, sweetpotatoes and other 
root crops, and melons and cucumbers. Truck growing ranzes from rather 
sxecialized onerations ‘on a large'scale to average or small- scalo gardening 
as a feature of diversified farming. 

Tho problems of secd bed preparation, fertilization, planting, -culti- 
vation, soraying and dusting for’ insect and disebse ‘control, ‘and harvesting 
are in general similar to those of ficid erop production, nee ally potatoes. 
They offer the same exccllent opportunitics for profitable engineering 
porticivation, and sugecst the additional possibility, for oxamplc,of develop- 
ing and adopting small unit, gonerol~purpose labor-saving machinery for — 
tillage, ‘fertilization, planting, and cultivation, especially for medium 
sized trucking Gboverdone: en he i) 

The disonses and insoct pests of truck crops are numerous 2nd varied, 
ond many aed and kinds of trentment uscd in thoir control involve sdecial 
cnginecring foatures of spraying, dusting, heat application and tne like. 

The boon jassid in Florida, tho belted bean bootle in Alabama, tho bean leaf 
bectlo and Mexican bean beotle in South Carolina, the Suen jE picklo worm 

in Tonnessce,’ the harlequin bug in North Carolina, ond otner economically ' 
important insoct pests aro ‘being studi a” by the entomologists of the region, 
and are being found in mony. cases, to roqiliro some kind of mechanically 
sonliod. treatment... The. ongineor: ing problems offored arc imost solf- ovidont. 

Croo _stora=o.—-Tho: storage ‘proploms. in tho fruit nnd truck’ crop ins. 
dustrios ¢ are © quite goneral throughout the region, and appear to have many 
phases which yet romain unsolved. Physiological chomists and pathologsists 
.seom-to have established that applos,.peaches, ond other fruits usually can 
‘not be stored with othor crops without some loss. It is iiso known that 
certain roathor definite temmorntures and. conditions of humidity ere desirable 
for different varictics of fruits ond truck crops, and thet ¢ertrin storage 
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conditions are favorable and others arc unfavorable to somo of the important 
Storase diseases of different fruits and veégctables. The North Carolina 
Experiment Station, for example, has-been especially interested in tho 
feature with reference to the storage of swectpotatoes. There is onlso con- 
siderable evidence available in some quarters whieh points to the fact that 
some tynes of storage lower the nutritive quality of certain fruits and : 
vegotaboles, while other types of storacze couse them to deteriorate generally 
in quality. The swectpotato, for oxample, is one of the important truck 
croos in the Southeast which offers - difficult problem of curing and 
stornge, while peaches, apples, pears, citrus fruits, and smell fruits all’ 
introduce stornge difficulties in which agricultural engineers should be 
intcrested. 


An intoresting. and important fcaturo is involved in the develooment- 
of cold storage to prolongs the salable life of some perishable fruits and 
vegetables and in defining the limitations for their profitable ad vototion. 
The development of processes for economically freezing fruits, such as 
straowberrics, peaches, figs, and the like, at cxtremely low termerstures to 
produce a more salable product also offers an extromely intercsting enrincer- 
ing problom.. Such work happens to be in progress at the Georgia E:meriment 
Stations 


The considerable amount of research of this general character in 
progress at the experiment stations in the region is establishing the bases 
upon which agricultural engineers can proceed to develop the desired storage 
structures and equipment. Close cooperation by the engincers witn the truck 
crop svecialists, pomologists, pathologists, physiologists, and nutrition 
cnemists concerned would seem to be of the utmost importance in attacking 
these problems. 


Soil erosion.—-Soil erosion always has been a »oroblem in the crop 
production of the southcastern states, and some work of an outstanding 
cnaracter has been done, notably by the North Carolina Experiment Station in 
cooperstion with the U. S. Department of Agriculture. The Alabama Exocri- 
ment Stetion has undertaken a controlled fundamental study of the important 
mechanical, physical, and physicochemical factors involved in the erosion 
of difforent important agricultural soils under the influence of run-off 
water. This research colls for both plat and laboratory studies and is aimed 
14 the development of the basic principles governing the design of erosion 
prevention equipmont. Naturally = knowledge of crop and soil technology is 
desirable in such work, and this usually can be sccured best by cooperation 
with specialists in these lines. The frct that the U.. 8. Department of 
Agriculture is entering into a study of soil crosion and run-off prevention 
on & regional and national basis is cvidence of the economic importance of 
the problem to agriculture. It offers the agricultural entgincers of the 
southoastern states a real opportunity to participate in worth while re-— 
search. 


= 


© 


—_ Sto 
. eh ; ui : sia r 
CONCLUSION lio 
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The above bricf roview of the high points of. the agricultural research ; 

active in the southonstern states, while obviously incomplete, neverthcless , 
indicates some of the outstanding opportunities for agricultural enginccrs 
to varticipnte thercin in a definite and constructive manner. Many other i 
opportunitics which might have beon discussed also exist in the structural f 


ond feed processing problems incident to animol, dairy, and poultry husbandry. 
and in the mechanical equipment problems of dairy production and manufacture. 
However, the above brief recitzl of some of the engincering »robloms incident 
to the production of the morc important crops of the region would spnear 
sufficient to indicate that it is not particularly necessary On) desirobic 

for agricultursl engineers to look much beyond the programs of resenrenh 
existing in their own experiment stations to find ample opportunitics for 
profiteble research undertakings. 


he nature of most of the opsortunities for research noted also : 4 
emohasizes the fact that constructive participation by agricultural engineers 
in much of the agricultural research of the region calls for a knowledge 
of and ability to use advanced physics, mechanics, thermodynamics, . 
kinematics, electricity, and the like. Advanced training in these subjects 
seems desirable for roseaorch workers in the agricultural engineering of the 
regione 


